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Background: Hurungwe district, one of Zimbabwe’s largest districts is not immune to the 
numerous typhoid fever outbreaks that have been occurring in Zimbabwe over the past twelve 
to fifteen years. The main aim of this study was to examine risk factors associated with 
acquiring typhoid fever in Hurungwe District, Zimbabwe. These factors are environmental, 
socio-demographic, health care related, and cultural. While previous studies have determined 
that environmental factors have a strong link to the development of typhoid fever, this study 
explored the other factors to determine their association to the development of typhoid fever. 
Methods: A quantitative case-control study with a sample size, of 398 participants. The study 
was conducted in Chidamoyo Mission Hospital and Karoi District Hospital. A questionnaire 
was administered as the method of data collection and participants were selected using simple 
random sampling. Data analysis was performed using the Statistical Package for Social Science 
(SPSS). Cases were individuals who had been diagnosed with typhoid fever between 2016 -
2018 (n=38) and Controls were individuals who had not been diagnosed with Typhoid Fever 
between 2016 - 2018 (n=360). For each of the objectives, logistic regression analysis was 
carried out as it was the best and most powerful method because of the presence of one 
dependent variable (typhoid fever) and multiple independent variables (environmental, 
cultural, healthcare related and sociodemographic factors).  
Results: This study revealed that the risk factors for development of typhoid fever included 
being male (OR 2.4, 95% CI 1.2-4.8), other/unknown sources of water (OR 9.0, 95% CI 1.2-
69.4), living under thatched roofs (OR 2.2, 95% CI 1.1-4.4), and not having nearby health 
facility (OR 3.4, 95% CI 1.2-7.2).  
Conclusions: While other prevention measures have been put in place, the understanding of 
these specific risk factors for the occurrence of typhoid fever in Hurungwe District is the 
foundation of better health promotion and prevention interventions that will prevent further 
typhoid fever disease outbreaks. 
 
KEYWORDS: typhoid fever, environmental factors, socio-demographic factors, health-
related factors, cultural factors, Hurungwe district typhoid outbreaks, water availability, 
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CHAPTER ONE: INTRODUCTION 
1.1.Introduction 
Diarrhoea is a condition where a person passes loose stool or passes stool more frequent than 
normal. It can be caused by viruses like rotavirus, bacteria such as E. coli and parasites. These 
infectious organisms are transmitted via faecal-oral transmission where the stool of one 
individual passes to the mouth of another. (NHSinform, 2020). Majority of the causative agents 
are well-known, but many are yet to be discovered. Some of the well-known agents include but 
are not limited to Vibrio cholera, Shigella dysenteriae, Salmonella typhi, Escherichia coli, etc. 
Some of these agents have caused numerous outbreaks in many different parts of the world 
over the past few decades. Typhoid and cholera are more common in middle- and low-income 
countries (Amicizia et al,2019). Among these conditions, typhoid fever is one of the leading 
causes of morbidity and mortality across the world (Dewan et al, 2018). It is caused by a 
bacterium of the genus Salmonella. Salmonella infection in humans can be categorised into 
two broad types, that caused by low virulence serotypes of Salmonella enterica which cause 
food poisoning, and that caused by the high virulence serotypes Salmonella enterica typhi (S. 
typhi), that causes typhoid, and a group of serovars, known as S. Paratyphi A, B and C, which 
cause Paratyphoid (Dewan et al, 2018). Normally symptoms arise between 6 and 30 days after 
exposure to the bacteria. Symptoms of typhoid include diarrhoea, fever that can go up to 39 to 
40 degrees celsius, and a rash that consists of rose-coloured spots, particularly on the neck and 
abdomen. Other symptoms may include weakness, abdominal pain, constipation, and 
headaches. If left untreated, typhoid may lead to serious complications were the bowel can 
become perforated. This may lead to peritonitis, “an infection of the tissue that lines the inside 
of the abdomen, which has been reported as fatal in between 5 and 62 percent of cases 
(Newman, 2017).” 
1.2.Background 
Typhoid fever is a serious public health concern, particularly in developing countries like 
Zimbabwe.  According to the most recent estimates, between 11 and 21 million cases and 128 
000 to 161 000 typhoid-related deaths occur annually worldwide (WHO, 2018). Typhoid fever 
occurs “predominantly in association with poor sanitation and lack of clean drinking water 
(WHO, 2018). Since 2016, Zimbabwe has suffered both typhoid and cholera outbreaks 
(Chimusoro et al, 2018).  
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 Hurungwe District is the largest district in Mashonaland West Province. In October 2016, there 
was a typhoid outbreak which occurred in Zimbabwe. The epidemic investigation confirmed 
that the source of the infection was Harare, the capital city. The disease spread across the 
country affecting many districts including Hurungwe.  In Hurungwe district the disease spread 
rapidly, affecting three (3) highly populated villages surrounding Chidamoyo Mission 
Hospital. A total of 214 suspected cases where seen and treated at the Hospital, however out 
of these only six (6) samples were confirmed as cases of typhoid fever. During this time no 
deaths were recorded. Since then, Hurungwe district, has recorded sporadic cases of typhoid 
fever occurring at various intervals from 2016 until recently where 2 confirmed cases of 
typhoid fever were diagnosed and treated in Chidamoyo Hospital in September 2018.  
In Hurungwe, it was observed that the community lacked safe drinking water as the boreholes 
that serviced the areas had since broken down and had not been repaired. The locals had been 
sourcing their drinking water from a nearby river and were not taking any measures to make 
their water safe for drinking. It was also noted that the community had very few sanitation 
facilities, with 4-5 households sharing 1 ablution facility, making the chances of open 
defaecation high.  
These investigations showed that there was a strong link between environmental factors and 
the development of typhoid fever, confirming the earlier assertion by Akullian et al, (2015) 
who stated that the risk of typhoid fever and other diarrhoeal diseases is evidently associated 
with environmental factors, including proximity to open sewers and highly contaminated water 
bodies, residence in low elevation areas, and rainy season.  Hurungwe district remains at risk 
of future outbreaks of typhoid fever due to its size in population and existing environmental 
factors. It is essential to study these environmental and their associations with other factors. 
There is need to understand how these factors facilitate the spread of the disease, and how they 
influenced the outbreaks observed in the period of 2016-2018 and use such information to offer 
recommendations for prevention of possible future outbreaks.  
1.3.Problem statement 
Hurungwe district has diarrhoeal diseases in its top five conditions affecting the population in 
its catchment area, and many residents of the district are susceptible to these conditions because 
of the environment they live in.  In this district, the communities lack of safe drinking water 
due to the broken-down boreholes that have not been repaired in years. This exposes the 
community to high risk of infection as their most accessible source of drinking water is usually 
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the nearby rivers, which they use without treating or purifying.  In view of this situation it is 
important to study the main factors that contribute to endemic transmission and how strong 
each link is to the factors that are affecting Hurungwe District the most.  
 
1.4.Aims and objectives 
The Overall aim of this study is to quantify the frequency of typhoid fever, and examine how 
the sociodemographic factors, healthcare related factors, environmental factors and cultural 
factors are related to acquiring typhoid fever disease in Hurungwe District, Zimbabwe. To 
explore this aim, several questions need to be answered. 
1.4.1. Overall Objectives 
The main objective is to examine risk factors associated with acquiring typhoid fever in 
Hurungwe District, Zimbabwe. 
 
1.4.2. Research Questions 
1. What is the frequency of typhoid fever in Hurungwe District?   
2. What are the sociodemographic factors related to typhoid fever in Hurungwe District? 
3. What are the healthcare related factors related to typhoid fever in Hurungwe District? 
4. What are the environmental factors related to typhoid fever in Hurungwe District? 
5. What are the cultural factors related to typhoid fever in Hurungwe District? 
 
1.4.3. Specific Objectives 
1. To establish the frequency of typhoid fever outbreak in Hurungwe District using 
evidence of cases treated at Chidamoyo Mission Hospital and Karoi District Hospital. 
2. To examine whether the socio-demographic factors are related to typhoid fever in 
Hurungwe District. 
3. To assess the relationship between health care related factors and typhoid fever in 
Hurungwe District. 
4. To determine the relationship between environmental factors and typhoid fever in 
Hurungwe District. 







The overall hypothesis of this study is that there is an increased risk of  typhoid fever in 
Hurungwe District, Zimbabwe, and that some socio-demographic factors (age, income, marital 
status, poor income) some health care related factors (lack of medical attention, poor 
environmental factors, and limiting factors) increase the risk of outbreaks. The Null hypothesis 
(H0) states that there is no association, while the (HA), is the alternative hypothesis states that 
there is an association between these factors.  
 
The specific hypothesis are: 
1. To quantify the frequency of typhoid fever in Hurungwe District 
H0: The frequency of typhoid fever in Hurungwe District is the same as or lower than that of 
the general population of Zimbabwe 
HA: The frequency of typhoid fever in Hurungwe District is higher than that of the general 
population of Zimbabwe 
 
2. To examine whether the socio-demographic factors are related to typhoid fever in 
Hurungwe District? 
HO: The socio-demographic factors are not related to typhoid fever in Hurungwe District 
HA: The socio-demographic factors are related to typhoid fever in Hurungwe District 
 
3. To assess the relationship between health care related factors and typhoid fever in 
Hurungwe District? 
H0: There is no association between typhoid fever and health care related factors in 
Hurungwe District 
HA: There is an association between typhoid fever and health care related factors in 
Hurungwe District 
 
4. To determine the relationship between environmental factors and typhoid fever in 
Hurungwe District 
H0: There is no association between typhoid fever and environmental factors in Hurungwe 
District 




5. To assess whether cultural factors are related to typhoid fever in Hurungwe District 
H0: There is no relationship between typhoid fever and cultural factors in Hurungwe District 
HA: There is a relationship between typhoid fever and cultural factors in Hurungwe District 
 
1.6.Purpose and significance of the study 
The purpose of this study is to identify the risk factors leading to the direct or indirect 
development of typhoid fever with a focus to Hurungwe district. Typhoid fever is known to 
contribute to high morbidity and mortality rates and yet it is preventable. As such, the 
findings of this study are significant in informing the public health practitioners in Hurungwe 
district in their formulation of recommendations of possible measures and steps to be taken to 
prevent possible future outbreaks of the disease. The MOHCC of Zimbabwe together with 
other stakeholders in the water and sanitation sector can also use these findings to inform 
decisions on resource allocations for prevention in this district and beyond.  
1.7.Delimitation 
Studying the risk factors of typhoid fever diseases is confined to Hurungwe District, Zimbabwe 
between the periods of 2016-2018. The study highlights the risk factors, that may contribute in 
the development typhoid fever. These factors are limited to: Environmental, Socio-
demographic factors, Health care related factors and Cultural factors.  
Whilst the entire country of Zimbabwe faces the risk of outbreaks of typhoid fever due to 
similarities in the challenges that communities face regarding the problems of water and 
sanitation, this study focuses specifically on Hurungwe district, with the aim of identifying any 
unique factors that predisposes it to typhoid fever outbreaks that were observed between 2016 
– 2018.  
1.8.Summary and transition 
Chapter one was the description of the research topic and specifying the area of research and 
period to be studied. The topic selected: Risk factors for typhoid fever in Hurungwe District, 
Zimbabwe: 2016-2018.The selection of this topic was based on the typhoid fever outbreaks 
that have occurred in the district in the past few years as well as the fact that diarrhoeal diseases 




The main aim of this study is to examine risk factors associated with acquiring typhoid fever 
in Hurungwe District, Zimbabwe. These factors are environmental factors, socio-
demographic factors, health care related factors, and cultural factors. The selection of the 
main research questions and objectives were based on these various factors that may be 
linked to the development of typhoid fever. This led to the formulation of the hypothesis that 
aimed to prove or disprove a relationship between environmental, socio-demographic, health 
care and cultural factors and typhoid fever. The significance of this study to get an in-depth 
understanding of the risk factors for typhoid fever. From this, we will be able to determine 
the risk factors leading to the development of typhoid fever and that will lead to the 










CHAPTER TWO: LITERATURE REVIEW 
2.1. Conceptual framework 
Introduction 
During the period 2016-2018, Hurungwe district suffered typhoid fever outbreaks particularly 
in the villages surrounding Chidamoyo Mission Hospital, a hospital located 100kms from Karoi 
town, the main centre in Hurungwe District. The district borders 4 districts as well as Zambia. 
It has a large population estimated at 329 197 according to the 2012 population census (Zimstat, 
2012). This puts the district at high risk of recurrent outbreaks due to frequent migration of the 
population to and from other affected areas. 
With over 200 cases seen in the 2016 typhoid outbreak and diarrhoeal diseases being in the top 
5 conditions that burden Hurungwe district, the evaluation of the risks or threats of these 
disease must be noted. Environmental, Socio-demographic factors, Health care related factors 
and Cultural factors each have contributing risks that pose as threat to the development of these 
diseases. Examples being poor sanitation, poverty, hygiene practices, poor food handling 
techniques, and lack of vaccination. 
In order to determine the necessary solutions or interventions, the relationship of typhoid disease 
to each factor, must be determined. Solutions in this case would be to improve sanitation, 
vaccination, food safety, and safe drinking water. The impact hoped for is a reduction in 
incidence and in turn reduction of disease burden, improved sanitation, improved food safety, 
etc. After determining the possible outcome and its impact, the results would be best delivered 
to any reader of this study, also by choosing public platforms to address all the finding. Ideal 
platforms would be schools, community meetings, public events and at all health facilities 




Figure 1: A Conceptual Framework of Typhoid (Gaffey et al, 2018).  
 
2.2. Literature search strategy  
Sources of information for this study included: articles, previous studies, online books, online 
journals and a questionnaire. For this study, search engines used were Google, PubMed, 
YouTube videos, UJ Online Library and Google Scholar. The keywords included in the search 
are environmental factors, health-care related factors, socio-demographic factors, and cultural 
factors, Hurungwe district, Time period 2016-2018, link/ relationship, risk factors, and typhoid 
fever. Excluded from the search are other diseases linked to these factors, and other disease 
outbreaks that occurred in Hurungwe district. 
 
2.3. Literature review 
2.3.1 Introduction 
According to the WHO diarrhoea is defined as “the passage of three or more loose or liquid 
stools per day (or more frequent passage than is normal for the individual) (WHO, 2017).” 
Typhoid Fever is a disease known to cause diarrhoea and other complications in both adults 
and children. The WHO further defines typhoid fever as an “acute illness is characterized by 
prolonged fever, headache, nausea, loss of appetite, and constipation or sometimes diarrhoea 
(WHO, 2018).” Typhoid fever is caused by Salmonella Typhi and is transmitted from water or 
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food that is contaminated with faecal matter from a human carrier. Many studies have been 
done on the risk factors of typhoid fever in various countries, however there are no published 
studies on typhoid fever for Hurungwe District and there is also limited information on the 
specific causes of typhoid fever in Hurungwe District. The available information is available 
on the DHIS2, a reporting system used in Zimbabwe to record diseases that are of public health 
concern on a weekly and monthly basis. Together with field notes documented by Davis et al, 
(2018), 860 cases with illness onset were reported from October 6, 2016, through March 8, 
2017. This also included 780 suspected cases, 80 confirmed cases (Davis et al, 2018). Included 
were 2 confirmed and 204 suspected cases for Hurungwe District from the daily reports from 
facilities from the affected areas. Despite there being limited information for Hurungwe 
District, literature review for this study was important as it showed the need to bridge the gap 
that currently exists. This study may bring to light the need for more research to be conducted 
in the future. 
 
2.3.2. Frequency of typhoid fever 
Typhoid fever is a serious illness that causes an estimated 11-21 million infections globally 
(WHO, 2018). It commonly affects low and middle-income countries compared to high-
income countries. It is estimated that there are more than ten million cases of typhoid fever 
each year in low and middle-income countries and of these ten million cases, three million 
cases are in Africa (Kim et al, 2019). In Sub-Saharan Africa, typhoid fever incidence was 
estimated to be 725 cases and 7 deaths per 100,000 person years in 2010 and has been on the 
rise (Slayton et al, 2013). Zimbabwe has been experiencing outbreaks of both Typhoid and 
Cholera interchangeably since 2008. Major typhoid outbreaks occurred 2017-2018 where a 
record of 3,187 suspected cases and 191 confirmed cases were confirmed in the nation’s 
capital alone (N’cho et al, 2019). Like many African countries, Zimbabwe has limited data 
on the on-typhoid fever and obtaining information on the incidence of typhoid fever would 
require a number of population-based studies in small-sizes in order to extrapolate data. 
 
2.3.3. Sociodemographic Factors 
Credible evidence shows that that the prevalence of typhoid fever is higher in males and 
children and that they are at higher risk of developing complications of typhoid fever, it is 
crucial to determine the risk factors that lead to the development of typhoid fever. In line with 
this thinking, Nsabimana et al,(2017) also asserted that assessing the contributing factors for 
diarrheal disease requires knowledge about interactions between socio demographic, socio-
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economic, behavioural, and environmental factors. In a study conducted by Essa et al, (2019), 
it was observed that the number of positives was higher in males than in females and that 
prevalence was higher in infants and school going kids.  
 
2.3.4. Healthcare Related Factors 
There is limited literature on healthcare related factors and their association with typhoid fever. 
An article by Panzner et al,(2016) touches on the subject in a study that focuses on healthcare 
utilization where it was stated that people were likely to go to a health care facility when they 
were too ill if the healthcare facility was located closer to their homes. (Panzner et al, 2016). 
Another study by Kaljee et al, (2018) discussed on the increase in antimicrobial resistance and 
how commonly used treatments are no longer as effective. This brought to light the challenges 
affecting those who acquire typhoid fever and the prevention and treatment options for 
healthcare provider and the need to increase health literacy. (Kaljee et al, 2018). 
 
2.3.5. Environmental Factors 
Whilst it is difficult to get literature with a focus on Hurungwe District alone, there is still 
crucial information on the four main factors in this study. Environmental factors are well 
defined and explained in the book by National Research Council and the Institute of Medicine 
(US) - U.S. Health in International Perspective: Shorter Lives, Poorer Health, Chapter 7. They 
go in depth separating the physical and social environmental factors and answering why 
environmental factors matter to health. 
 
Although Akullain et al‘s study is mainly based on typhoid fever, it indicates a link between 
environmental factors and typhoid fever. In the article, the environmental factors discussed 
included contaminated water bodies, rain season, open sewers and people whose homes where 
in low elevation areas. The consumption of municipal water was a strong and suggestive link 
to waterborne transmission that was linked to major typhoid fever outbreaks (Akullain et al, 
2015). Another study by Dewan et al, which is believed to be the first of its kind in Bangladesh, 
is a spatial and time-series approach done to determine the association between typhoid fever 
and environmental factors in the Dhaka Metropolitan Area of Bangladesh (Dewan et al, 2013). 
In this study, majority of the cases of typhoid were recorded during heavy rain or monsoon 
season and people who lived closer to water bodies (rivers, dams, etc.) were more likely to get 
typhoid fever than those who lived farther away. These indicate the role environmental factors 
play in the risk of an individual getting typhoid fever. 
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  2.3.5.1 Water contamination 
Contaminated water is source of infection in human beings who develop typhoid fever. The 
cycle on how the water becomes contaminated starts with another human being who is a 
reservoir/carrier of Salmonella Typhi where it lives and multiplies. The human carrier 
becomes ill and start to shed the bacteria in their urine and stool. A carrier can shed for as 
long as 12 months (or more in chronic carriers) after the initial onset of the disease. Due to 
poor hygiene, poor sanitation measures and use of untreated water supplies contaminated by 
faeces and raw sewage on crops as fertilizer, transmission is mediated through the faecal-oral 
route. The susceptibility of the host, ingested dose determines the risk of infection and the 
incubation period (Crump, 2019). In Zimbabwe, clean water supply is erratic and the lack of 
safe sources of water has been linked to development of typhoid fever during the typhoid 
fever disease outbreaks that occurred from 2016 to 2018 (Lee, 2017). 
 
2.3.5.2 Food contamination 
Contamination of food has a similar cycle to the contamination of water. The two go hand in 
hand together as the contaminated water can lead to the contamination of food. For example, 
the use of contaminated water to irrigate crops or during food prep with the combination of 
poor hygiene then leads to the ingestion of contaminated food especially fruit or vegetables. 
If a human then ingests even a small amount of bacteria, that small amount causes an 
infection.  
 
 The need for clean water and good hygiene practices during handling of food is very 
important. Salmonella Typhi is known to shed for a long time from a carrier, especially a 
chronic carrier. It also may at times be difficult to identify a human carrier because some 
carriers are asymptomatic. The classic example of an asymptomatic carrier is a lady named 
Mary Mallon. According to Rosenburg, she was nicknamed “Typhoid Mary” after she spread 
Typhoid fever in New York, USA. Mary worked as a cook in the early 20th century and all 
the seven families she worked for got infected and some lost their lives to typhoid fever. 
Mary was asymptomatic and when she was diagnosed and arrested as the source of the 
disease, she released after having been isolated on the basis that she would not ever cook for 
families again. Under a series of aliases, she returned to cooking and continued to spread 
Typhoid. The exact numbers deaths she was responsible for were not known but it is believed 
she was responsible for as many as 50 deaths. Her signature dish was peach ice cream, while 
Salmonella Typhi is killed by heat, it is able to live on cold food (Rosenberg, 2015).  
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2.3.5.3. Poor sanitation and hygiene 
Hurungwe’s population is predominately made up of farmers with 85% of the district 
depending on agriculture as both the primary source of food and income. Each year farmers 
come to Karoi town to sell tobacco during the months of February to July and to sell maize 
from August to November. Karoi town often becomes very populated and this is a challenge 
because of the poor sanitation infrastructures that exist in Karoi town. Research by Lee et al, 
(2016) and Polonsky et al, (2014) noted environments that lack or have out-dated polices, 
poor sanitation infrastructures, and environments where unhygienic practices are common are 
environments that promote infection. 
 
2.3.6. Cultural and Religious Factors 
Religion is a strong part of Zimbabwean culture and it influences the health seeking behaviour. 
While Zimbabwe is considered a Christian country, there are many religions and one of them 
is African Traditional Religion.  African Traditional Religion is a religion that integrates a lot 
of the cultural beliefs and practices that many Zimbabweans practise. Cultural beliefs including 
the influence on religion on one’s beliefs of seeking modern medical care must be considered 
as they can confound on relationships if not evaluated. A project by the Collaborating Centre 
for Operational Research and Evaluation (CCORE) supported by UNICEF, touches on 
importance of religion and how it is a component of the socio-cultural landscape in 
Zimbabwe. It also indicates how Socio-cultural factors, particularly religious beliefs and 
practices, shape people’s health care seeking behaviours, and how it either encourages 
acceptance or rejection of modern healthcare services. For example, the apostolic sector 
is deemed as the religious sector with the highest number of deaths due to their beliefs in 
Zimbabwe (UNICEF, 2011). 
 
2.4. Summary and transition 
Chapter 2 was focused on literature review which was conducted on the foundation of the 
research objectives and questions. The definition of Typhoid Fever, its causative agents and 
transmission routes where briefly expressed with information being sourced from WHO, CDC 
and other sites. Part of the literature review was to narrow the focus on of the other diarrhoeal 
diseases where the focus of this study in relation to how they affect the public in Hurungwe 
district. Reviewing other studies conducted in developing countries like Bangladesh that also 
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face similar challenges with typhoid outbreaks, the environmental factors that are linked to 
directly or indirectly causing typhoid disease where also pointed out.  
Whilst there was an abundance of information on environmental factors and their link to the 
development of Typhoid fever, there was limited information on the other factors, in particular 
healthcare-related factors. There was also little information about the disease in Hurungwe 
district. Most available information was Zimbabwe in general or major cities like Harare, 
Bulawayo, and Gweru. This study would help shed light on Hurungwe district as it is the second 
largest district and may motivate more studies in other district who have similar risks to 





CHAPTER 3: STUDY METHODOLOGY 
3.1. Introduction 
The main aim of this study was to examine the risk factors associated with acquiring typhoid 
fever in Hurungwe district. The findings from this study in turn will contribute to the pool of 
knowledge on typhoid fever in Zimbabwe and would encourage further studies across 
Zimbabwe. In Chapter 3 the process of the research will be described in detail. It will provide 
a full explanation of the methodology of the study including the design, site, population, 
sample size, participants, instrument of data collection and the process of data analysis. A 
detail description of the inclusion and exclusion criteria and the results of the pilot study and 
the reliability and validity of the study along with the ethical considerations will be discussed 
in this chapter. 
3.2. Study design 
The study design used was a case-control study. This study design was selected because it 
helped to determine the exposure and outcome relationship between risk factors and 
development of typhoid fever. It allowed for the studying of risk factors that may contribute- 








The study setting was in Hurungwe District. This is because the research topic is based on the 
occurrence of typhoid fever in Hurungwe District. It focused on patients and controls treated 
at Chidamoyo Mission Hospital and at Karoi District Hospital. Hurungwe has a total population 
of 329 197 according to the 2012 population census (Zimstat, 2012) and 26 rural wards and 10 
urban wards. However, because the district is very large both in population and in landscape, 
the 2 sites of this study were in Karoi town (ward 7) were Karoi District Hospital is situated, 
and Chidamoyo (ward 13) where Chidamoyo Mission Hospital is situated. These 2 areas are 
where typhoid outbreaks have occurred in the past 4 years and all cases were managed at 
Chidamoyo Mission Hospital and at Karoi District Hospital.  
 
3.4. Study population 
The study was conducted at Chidamoyo Mission Hospital and at Karoi District Hospital. 
Karoi District Hospital is in an urban ward with a catchment population of 30,000 and 
Chidamoyo Mission Hospital is in a rural ward with a population of 23,160. The study 
population consisted of adults aged 18 and above, from all ethnic groups, socio-ecomonic 
backgrounds. Cases were those who were at the hospital and had been diagnosed with 
typhoid fever between the years 2016-2018 at either Karoi District Hospital or Chidamoyo 
Mission Hospital. Controls were participants at the hospital but had not been diagnosed with 
typhoid fever between 2016-2018.  
 
3.5. Sampling 
The study sampling strategy for this research project was simple random sampling. The 
selection of random sampling for this study was due to the size of population and the study 
sites. Hurungwe District has a large population of 329 197 according to the 2012 population 
census (Zimstat, 2012). The catchment population of both hospitals combined are one eighth 
of the total population. The study being based at the only referral hospitals of the district 
meant participants were mixed and random sampling minimized selection bias as participants 
were easy to identify and approach. People at the hospitals willing to participate and this 
method of selection allowed for working within budget and limited time available to conduct 






3.6. Sample size estimation 
 
Figure 3: Sample Size Estimation using EPINFO 7.2 
The sample size was calculated using the Centres of Disease Control and Prevention (CDC) 
EPINFO program (see Figure 2) for an unmatched case-control study. The sample size for this 
case-control study was calculated using the EPINFO version 7.2. A total sample size of 398 
participants, is based on 95% confidence intervals, 80% power, ratio of 1 case to 2 controls, an 
estimated odds ratio of 1, of controls to cases using Fleiss, base of 374, 187 cases to 187 
controls. After adding 5% contingency to each group for losses, and multiple comparisons, the 
sample size is arrived at as (187+12 = 199) cases and (187+12= 199) controls to a total of 398. 
3.7. Inclusion criteria 
Participants were selected according to the inclusion criteria which stipulated that cases are 
those participants who had been affected with typhoid fever between the periods 2016-2018 
and controls were those who had not been affected with typhoid fever between the periods 
2016-2018. Participants included both males and females, aged between 18 – 99 years. All 
participants were willing and able to give informed consent. Both cases and controls had been 
treated at the same institutions (Chidamoyo Mission Hospital and at Karoi District Hospital), 
within the same time frame and were of the same age range. 
 
3.8. Exclusion Criteria  
Participants were excluded according to the exclusion criteria which stipulated that 
participants aged 17 and below, were unable or not willing to give consent.. People who have 
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had diarrhoea or diarrhoeal diseases that is not typhoid fever, as well as people not 
permanently based in Hurungwe (e.g. visiting relatives) were also excluded. 
3.9. Data collection methods and instrument 
A researcher administered questionnaire was used to collect data for this study. It was 
translated into Shona. However, the researcher administered the questionnaire in English or 
Shona depending on the participant’s preference. Each questionnaire took 30 - 45 minutes to 
complete. The use of the questionnaire was both economical and allowed for easier 
administration with a large research population.  
3.10. Pilot study 
A pilot study was conducted after receiving ethics committee approval. The purpose of this 
pilot was to know if the questionnaire was the appropriate instrument for this study, and if it 
would yield the suitable data for the research. It was piloted to 10 people, 6 females and 4 
males. Females were generally more willing to participate than males. Majority were above 
the age of 30 and had either primary or secondary level of level of education. The use of a 
translated questionnaire into in our local vernacular (Shona) helped to avoid challenges of 
language barrier. Some of participants despite being able to speak a bit of English, were not 
able to read in English thus most preferred the version in the local vernacular.  
In general, the pilot was fair. Most of the people were aware of typhoid but only 1 had been 
treated. There was no need for any corrections as the questionnaire was an adequate and 
appropriate tool to conduct this study and obtain reliable and valid results. 
3.11. Reliability 
A pilot study was conducted to determine the consistency of the questionnaire. The 
questionnaire was distributed to a total of 10 people at Karoi District Hospital, one of the 
selected study sites. The questionnaire was filled out anonymously after obtaining consent 
from the pilot participants. During the pilot, although the questionnaire was well-coded and 
everyone understood the questionnaire though there was a preference for the questionnaire in 
our main local language (Shona). The results received were consistent, stable and reliable as 
they produced similar responses to those produced when the pilot study was conducted weeks 






The questionnaire for this study was a valid data collection instrument. It measured what is 
was intended to measure. This was ensured when the pilot study was conducted. Content 
validity was assessed by experts working in the field who are familiar with the research topic 
and their analysis led to a few changes in the wording and elimination of insignificant items. 
Face validity was confirmed as during both the pilot and the study as the participants were 
able to read and clearly understand the questions on the questionnaire as it used a simple 
dichotomous scale on the answers. The study measured what is supposed to measure and it 
indicated that the study reflects the “truth”. 
 
3.13. Data analysis 
The study design for this research topic was a case-control study and the data collection method 
was a questionnaire. The statistical software that was used for data analysis was the SPSS. For 
each of the objectives, a regression analysis was carried out as it was the appropriatemethod to 
detect even the smallest associations between the factors for this study. It was also appropriate 
for this study because of the presence on one dependent variable and multiple independent 
variables.  
3.13.1. Data Variables 
Table 1 shows the Dependent and Independent Variables used in this study. 
 
Table 1: Dependent and Independent Variables in the Study 
Type of Variable Description Abbreviation How it is measured 
 Dependant  Variables  
Typhoid Fever  Diagnosed with 
Typhoid Fever  
DiagTF Yes:1 
No:2 
    
 Independent Variables  
Environmental  Factors   
Ablution facility type Pit Latrine, 
Ventilated improved 
Pit latrine, Flush 
toilet, 
Unavailable 




No Ablution facilities:4 
 Safe water  Available or 
unavailable 






Source of drinking Water Protected Well, 
borehole, tap, river or 
stream 
Dwatersource Protected Well:1 
Unprotected well:2 
Borehole: 3 
Tap (Piped water): 4 
River/stream/ pond:5 
Other: 6 
Waste disposal Council Refuse 
collection or Refuse 
pit 
Wastedis Council Refuse 
collection: 1 
Refuse Pit: 2 
Open field: 3 
Burning: 4 
Other: 5 
 Type of roof Thatched or 
corrugated iron 
Roof Thatched: 1 
Corrugated Iron: 2 
Other:3 
Hand washing Facilities at 
home 
Yes or no Handfacl Yes: 1 
No: 1 
    
Socio- Demographic  Factors  
Age 18-99 years old Agegroup 18 to 25: 1 
25 to 29: 2 
30 to 39: 3 
40 to 49: 4 
>50:5 
Gender Male or Female Sex Male: 1 
Female: 2 
Education level Highest Level of 
education 




Employment Employed or 
Unemployed  
Employment Employed: 1 
Unemployed: 2 
Number of people in 
household 
The total number of 
people living in the 
household 
Numhouse Discrete 
1 to 2: 1 
 3 to 4: 2 
5 and above: 3 
Cultural Factors   
Belief in Modern 
medicine 
Yes or No Modmed Yes: 1 
No: 2 
Belief in Traditional 
healers 
Yes or No Tradheal Yes: 1 
No: 2 
Healthcare   Related Factors  
Health care facility nearby  Yes or no Hfnear Yes:1 
No: 2 
Clean health facility  Yes or no CleanHF Yes:1                                    
 No:2                                
 Doctors/Nurses available 
at the health facility 
Yes or No DocAvail Yes: 1                                         




Clean, safe water 
available at the health 
facility 
Yes or No CSwaterHF Yes:1                                        
 No:2                              
 
nurses/doctors practise 
infection control (wear 
gloves, masks, aprons, use 
clean unused needles, etc.) 
when conducting 
procedures 
Yes or No Infcontrol Yes:1                                  
 No:2                              
 
 
Following the process of data collection, the variables were coded using numbers and started 
at 1 on the questionnaire. These values were initially added onto an excel spread sheet which 
was then exported into the SPSS v 26 for analysis. Data was cleaned multiple times until it was 
ready for analysis. Dependent variables: Diagnosis of typhoid fever– categorical variables. 
Independent variables: Environmental factors-all categorical variables (ablution facility type, 
safe water, source of drinking water, waste disposal, type of roof, hand washing facilities). 
Sociodemographic factors included categorical variables age (categorized), gender, education 
level, employment status and number of people in household.  Cultural factors include all 
categorical variables (Belief in Modern medicine, Belief in Traditional healers). Healthcare 
related factors include all categorical (health care facility nearby, clean health facility, 
Doctors/Nurses available at the health facility, clean, safe water available at the health facility, 
nurses/doctors practise infection control (wear gloves, masks, aprons, use clean unused 
needles, etc.)when conducting procedures. The data was analysed by objectives as follows: 
 
Objective 1: To quantify the frequency of typhoid fever in Hurungwe District.  
Frequency distributions were used to estimate the prevalence in of typhoid fever in Hurungwe 
District. A Bar graph depicting the frequency distribution according to age in groups was also 
produced. 
 
Objective 2: To examine whether the socio-demographic factors are related to typhoid fever 
in Hurungwe District? 
Frequency distributions, cross tabulations, and bivariate logistic regression model were used to 
examine the relationship between to typhoid fever by socio-demographic characteristics. Odds 
Ratios (OR) and 95% confidence intervals (95% CI) were used to test if there is a significant 
association. This was done using Epi info7. A pie chart depicting the count on the number of 
people in the participant’s household was also done using SPSS. 
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Objective 3: To assess the relationship between health care related factors and typhoid fever 
in Hurungwe District?  
Frequency distributions, cross tabulations, and bivariate logistic regression model were used to 
examine the relationship between typhoid fever by health care related factors. Odds Ratios 
and 95% confidence intervals were used to test if there is a significant association. This was 
done using Epi info7.  
 
Objective 4: To determine the relationship between environmental factors and typhoid fever 
in Hurungwe District 
Frequency distributions, cross tabulations, and bivariate logistic regression model were used to 
examine the relationship between to typhoid fever by environmental factors. Odds Ratios and 
95% confidence intervals were used to test if there is a significant association. This was done 
using Epi info7. 
 
Objective 5: To assess whether cultural factors are related to typhoid fever in Hurungwe 
District 
Frequency distributions, cross tabulations, and bivariate logistic regression model were used to 
examine the relationship between to typhoid fever by cultural factors. Odds Ratios and 95% 
confidence intervals were used to test if there is a significant association. This was done using 
Epi info7. Data was put into tables for visualization and for interpretation. 
 
3.14. Ethical consideration 
The research proposal was submitted to the University of Johannesburg, Faculty Academic 
Ethics Committee and Higher Degrees Committee for review and approval. Approvals were 
obtained to conduct study as shown in appendix 4-5. 
3.14.1. Access to participants 
Written applications to Provincial Medical Director and the District Medical Officer were made 
and permission to carry out the study was granted. Ethical clearance to conduct the study was 
also sought and obtained from the Medical Research Council of Zimbabwe (See appendix 6-
7). The participants were from Karoi District Hospital and Chidamoyo Mission Hospital in 
Hurungwe District. Verbal communication to the local chiefs was done prior to commencing 
the study as a sign of respect of the local culture.  
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3.14.2. Obtaining informed consent 
All participants provided written informed consent to participate in this study.   
3.14.3. Right to protection against harm 
Participants were not exposed to any form of harm while participating in this study. It took on 
average, thirty to forty-five minutes to complete the questionnaire. 
3.14.4. Right to confidentiality and anonymity 
The questionnaire was completed by the participants anonymously and they were assured 
confidentiality. The names and addresses of the participants were appropriately handled in a 
highly confidential manner and were never disclosed to anyone except members of the research 
team, i.e. researcher and research assistants.  The questionnaires and data obtained from the 
study are stored in a secure facility under lock and key and only the researcher has access. 
3.14.5. Right to freedom of choice 
An information letter was used to inform all participants of their right to withdraw at any time 





CHAPTER FOUR: RESULTS 
 
4.1. Introduction 
The purpose of this study was to identify and describe the key risk factors and their direct and 
indirect link to the development of Typhoid fever in Hurungwe district, Zimbabwe:2016-2018. 
The study assessed environmental, socio-demographic, cultural and healthcare related factors 
and aimed to determine the strength of each factor, the problems associated and the process it 
takes leading to development of disease, to see what prevention measures were being carried 
out and to see if they have or have not been successful. A questionnaire was used to collect 
data to answer each of the research questions. Sample size for this study was 398. Chapter 4 
outlines the study findings. The report states the Crude Odds Ratio (OR) and the 95% 
confidence intervals (CI) and described in relation to each one of the specific factors.  
 
4.2. Findings 
The tables below illustrate the findings for each of the risk factors of this study. 
4.2.1 Findings for sociodemographic factors. 
Table 2 shows the sociodemographic characteristics of the study participants. The total  
sample size was 398. Overall, there were more controls than cases.  Cases constituted only 
9.5% of the total sample size and controls were 90.5% of the total sample size. Majority of 
the participants were female (77.1%) with (7.1%) of them being cases. Majority of the 
participant’s level of education was secondary school (65.8%) and were aged between 40 to 
63 years (43.0%). Although females were in majority, males were more likely to have 
typhoid, OR 2.4, 95% CI (1.2-4.8). In terms of employment status cases and controls who 
were employed constituted 10.7% and 89.3%) for controls respectively.  
 
Table 2: Frequency distribution and Crude Odds Ratio of Socio-demographic 
characteristics of the study participants from Hurungwe district. 
 Total Cases Controls Crude 
Odds Ratio 
95% CI 
Characteristics n % n % n %   
Total 398 100% 38 9.5% 360 90.5%   
Age*         
18 to 29years 106 26.6% 11 10.4% 95 89.6% 0.98 0.45-2.2 
30 to 39years 121 30.4% 9 7.4% 112 92.6% 0.68 0.28-1.6 
40 to 63years 171 43.0% 18 10.5% 153 89.5% Reference Reference 
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Sex         
Male 115 28.9% 18 15.7% 97 84.3% 2.4 1.2-4.8 
Female 283 71.1% 20 7.1% 263 92.9% Reference Reference 
Education**         
Primary 95 23.9% 13 13.7% 82 86.3% 1.7 0.8-3.6 
Secondary 262 65.8% 22 8.4% 240 91.6% Reference Reference 
Tertiary 41 10.3% 3 7.3% 38 92.7% 0.86 0.25-3.0 
Employment          
Unemployed 280 70.4% 8 6.8% 110 93.2% 0.6 0.27-1.4 
Employed 118 29.4% 30 10.7% 250 89.3% Reference Reference 
Number of people in the Household      
1 to 2 57 14.3% 4 7.0% 53 93.0% 0.72 0.23-2.2 
3 to 4 130 32.7% 14 10.8% 116 89.2% 1.15 0.56-2.4 
5 and above 211 53.0% 20 9.5% 191 90.5% Reference Reference 
*Age groups have been combined 18 to 24 years and 25 to 29 years to 1 group of 18 to 29 years. The age group 40to 49 
years have been combined with the >50 years group to form 40-63 years.**Education category- no Education group has 
been combined with primary group. The Cases are those who have been diagnosed with Typhoid Fever and Controls are 
those who have not been diagnosed with Typhoid Fever. 
 
Figure 4 shows the frequency distribution of cases and controls by age groups. The age group 
of participants aged between 40 – 63 years was higher in both controls (89.5%) and cases 
(10.5%) than in other groups. 
 
Figure 4: Bar graph depicting the frequency distribution according to Age in groups 
 
Figure 5 shows the frequency distribution of the number of people in participant’s household. 
The observations made are that majority of the participants (53%) live in a household with 5 




Figure 5: Pie graph depicting the distribution of the number of people in the participant’s 
household. 
 
4.2.2 Findings for Cultural factors 
Table 3 shows the frequency distribution and the Crude Odds Ratio (OR) of the cultural 
characteristics of the study participants. The frequency distribution indicated that majority of 
the participants (98.7%) believed in modern medicine and they constituted all the cases 
(9.7%). Only few believed in traditional healers (8.3%). Majority preferred to receive 
treatment at a Hospital (97.5%) and (9.0%) were cases.  
Table 3: Frequency distribution and Crude Odds Ratio of the cultural characteristics of 
the study participants from Hurungwe district. 
 Total Cases Controls Crude 
Odds Ratio 
95% CI 
Characteristics n % N % n %   
Total 398 100% 38 9.5% 360 90.5%   
Belief in Modern Medicine       
Yes 393 98.7% 38 9.7% 355 90.3% - - 
No 5 1.5% 0 0.0% 5 100%   
Belief in traditional healers       
Yes 33 8.3% 6 18.2% 27 81.8% 2.3 0.9-6.0 
No 365 91.7% 32 8.8% 333 91.2% Reference Reference 
Treatment preference when ill      
Clinic/ Hospital 388 97.5% 35 9.0% 353 91.0% - - 
Church 9 2.3% 2 22.2% 7 77.8%   
Traditional Healer 1 0.3% 1 100% 0 0.0%   
*The cases are those who have been diagnosed with Typhoid Fever and Controls are those who have not been 
diagnosed with Typhoid Fever. 
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4.2.3 Findings for Environmental factors 
Table 4 shows the frequency distribution and the crudes odds ratio (OR) for the 
environmental factors. Majority of the participants had safe water available at home (52.3%) 
with majority of the source of their drinking water was Tap (piped) water (33.2%).  
Participants with other sources of drinking water OR 9.0, 95% CI (1.2-69.4), and thatched 
roofs OR 2.2, 95% CI (1.1-4.4) were more likely to have typhoid. Majority of the participants 
had hand washing facilities at home (64.8%) and participants who always washed their hands 
after toilet use (66.1%) and always before handling food (81.2%) were majority. However, 
those who used only water when washing hands OR 0.92, 95% CI (0.42-2.0) were less likely 
to get Typhoid fever. 
 
Table 4: Frequency distribution and Crude Odds Ratio of environmental factors  
 Total Cases Controls Crude 
Odds Ratio 
95% CI 
Characteristics n % n % n %   
Total 398 100% 38 9.5% 360 90.5%   
Type of Ablution facilities at home      
Pit Latrine 105 26.4% 10 9.5% 95 90.5% 0.73 0.32-1.72 
Flush 134 33.7% 8 6.0% 126 94.0% 0.45 0.2-1.1 
Ventilated improved 
Pit latrine 
120 30.2% 15 12.5% 105 87.5% Reference Reference 
No Ablution facilities 39 9.8% 5 12.8% 34 87.2% 1.03 0.35-3.0 
         
Safe water availability at home       
Available 208 52.3% 22 10.6% 186 89.4% Reference Reference 
Sometimes Available 114 28.6% 14 12.3% 100 87.7% 1.2 0.6-2.4 
Unavailable 76 19.1% 2 2.6% 74 97.4% 0.23 0.05-1 
Source of drinking water       
Protected Well 35 8.8% 3 8.6% 32 91.4% 0.84 0.23-3.1 
Unprotected well 26 6.5% 1 3.8% 25 96.2% 0.36 0.05-2.9 
Borehole 130 32.7% 13 10.0% 117 90.0% Reference Reference 
Tap (Piped water) 132 33.2% 12 9.1% 120 90.9% 0.9 0.39-2.1 
River/stream/ pond 71 17.8% 7 9.9% 64 90.1% 0.98 0.37-2.6 
Other 4 1.0% 2 50.0% 2 50.0% 9.0 1.2-69.4 
Disposal of waste         
Council Refuse 
collection 
103 25.9% 4 3.9% 99 96.1% 0.3 0.1-0.85 
Refuse Pit 255 64.1% 31 12.2% 224 87.8% Reference Reference 
Open field 21 5.3% 2 9.5% 19 90.5% 0.76 0.17-3.4 
Burning/other* 19 4.8% 1 5.3% 18 94.7% 0.4 0.05-3.1 
Roofing Type         
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Thatched 107 26.9% 16 15.0% 91 85.0% 2.2 1.1-4.4 
Corrugated Iron 266 66.8% 20 7.5% 246 92.5% Reference Reference 
Other 25 6.3% 2 8.0% 23 92.0% 1.07 0.24-4.9 
Handwashing facilities at home      
Yes 258 64.8% 26 10.1% 232 89.9% Reference Reference 
No 140 35.2% 12 8.6% 128 91.4% 0.83 0.4-1.7 
Handwashing after toilet use       
Always 263 66.1% 25 9.5% 238 90.5% Reference Reference 
Sometimes 130 32.7% 12 9.2% 118 90.8% 0.96 0.47-2.0 
Never 5 1.3% 1 20.0% 4 80.0% 2.4 0.26-22.1 
Handwashing before handling food      
Always 323 81.2% 29 9.0% 294 91.0% Reference Reference 
Sometimes/Never** 75 18.8% 9 12% 66 88% 1.4 0.63-3.1 
Use of soap, ash or only water when washing hands    
Soap 233 58.5% 21 9.0% 212 91.0% Reference Reference 
Ash 45 11.3% 7 15.6% 38 84.4% 1.9 0.74-4.7 
Only water 120 30.2% 10 8.3% 110 91.7% 0.92 0.42-2.0 
Open defaecation practice       
Always 45 11.3% 5 11.1% 40 88.9% 0.95 0.33-2.7 
Sometimes 146 36.7% 17 11.6% 129 88.4% Reference Reference 
Never 207 52.0% 16 7.7% 191 92.3% 0.64 0.31-1.3 
*Disposal of waste variable- “burning” and “other” were combined. **Handwashing before handling food- the answer 
“sometimes” and “never” were combined together. 
 
4.2.4 Findings for Healthcare-related factors 
Table 5 shows the frequency distribution and the crudes odds ratio (OR) for the health-related 
factors. Overall, majority of the participants had a health care facility nearby (86.2%). The 
remaining participants without a nearby health facility OR 3.4, 95% CI (1.2-7.2), were more 
likely to have typhoid and however those who lived within a distance of  0 - 5km OR 0.3, 
95% CI (0.13-0.65) and distance 11-15km OR 0.17, 95% CI (0.04-0.77) were less likely to 
suffer from typhoid fever. 
Table 5: Frequency distribution and Crude Odds Ratio of the health care related 
Factors 
 Total Cases Controls   









Characteristics n % n % n %   
Total 398 100% 38 9.5% 360 90.5%   
Health care facility nearby       
Yes 343 86.2% 26 7.6% 317 92.4% Reference Reference 
No 55 13.8% 12 21.8% 43 78.2% 3.4 1.6-7.2 
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Distance of Health Facility in KMs      
0-5km 205 51.5% 12 5.9% 193 94.1% 0.3 0.13-0.65 
6-10km 92 23.1% 16 17.4% 76 82.6% Reference Reference 
11-15km 58 14.6% 2 3.4% 56 96.6% 0.17 0.04-0.77 
16-20km 19 4.8% 7 36.8% 12 63.2% 2.8 0.94-8.1 
>21km 24 6.0% 1 4.2% 23 95.8% 0.2 0.02-1.6 
Clean Health Facilities       
Yes 349 87.7% 33 9.5% 316 90.5% Reference Reference 
No 49 12.3% 5 10.2% 44 89.8% 1.08 0.40-2.9 
Doctors/nurses available at health facilities     
Yes 382 96.0% 35 9.2% 347 90.8% Reference Reference 
No 16 4.0% 3 18.8% 13 81.3% 2.9 0.62-8.4 
Clean, safe water available at the health facility     
Yes 335 84.2% 28 8.4% 307 91.6% Reference Reference 
No 63 15.8% 10 15.9% 53 84.1% 2.07 0.95-4.5 
nurses/doctors practice infection control (wear gloves, masks, aprons, use clean unused 
needles, etc.) when conducting procedures 
Yes 385 96.7% 37 9.6% 348 90.4% Reference Reference 
No 13 3.3% 1 7.7% 12 92.3% 0.78 0.1-6.2 
*The cases are those who have been diagnosed with Typhoid Fever and Controls are those who have not been 
diagnosed with Typhoid fever. 
 
4.2.5 Findings for the knowledge about Typhoid fever  
Table 6 is a frequency distribution indicating the knowledge of Typhoid by the study 
participants. Majority of the participants had knowledge of Typhoid Fever (63.3%) and 
(9.9%) of that were cases and (90.1%) were controls. A total of (63.1%) knew the causes of 
Typhoid fever and majority knew how Typhoid Fever spreads (56.8%). 
 
Table 6: Frequency distribution and Crude Odds Ratio of the knowledge about 
Typhoid Fever of the study participants from Hurungwe district. 
 Total Cases Controls   









Characteristics N % N % N %   
Total 398 100% 38 9.5% 360 90.5%   
Knowledge of Typhoid fever      
Yes 252 63.3% 25 9.9% 227 90.1% Reference Reference 
No 146 36.7% 13 8.9% 133 91.1% 0.89 0.44-1.8 
Year of Diagnosis and treatment of Typhoid Fever    
2016 12 3.0% 12 100% 0 0.0% Not done  
2017 23 5.8% 23 100% 0 0.0%   
2018 3 0.8% 3 0.0% 0 0.0%   
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Missing-9 360 90.5% 0 0.0% 360 0.0%   
Causes of Typhoid Fever       
Yes 251 63.1% 27 10.8% 224 89.2% Reference Reference 
No 147 36.9% 11 7.5% 136 92.5% 0.67 0.32-1.4 
Spreading of Typhoid Fever      
Yes 226 56.8% 18 8.0% 208 92.0% 0.66 0.34-1.3 
No 172 43.2% 20 11.6% 152 88.4% Reference Reference 
*The cases are those who have been diagnosed with Typhoid Fever and Controls are those who have not been diagnosed 
with Typhoid fever. 
 
4.3. Summary and transition 
In Chapter 4, the findings of the study were presented. Frequency distribution tables and 
Crude Odds Ratios tables where presented to report on sociodemographic factors, cultural 
factors, environmental factors, health care related factors as well as the knowledge of 
Typhoid Fever. On each of the findings, a description and an explanation of the variables was 
provided in relation to diagnosis of Typhoid Fever.  Strengths of the association on the 
statistically significant associations at 95% confidence level differed. The socio-demographic 
factors, of sex or gender of the participants was statistically significant and the odds of 
developing Typhoid Fever were higher in the Males (OR: 2.4, 95% CI: 1.2-4.8) compared to 
females. The odds of developing Typhoid Fever in relation to age or employment status were 
low. Development of Typhoid fever had no statistically significant associations with cultural 
factors. Under environmental factors, participants who drank from “other” sources of water 
had higher odds of developing Typhoid Fever (OR: 9.0, 95% CI: 1.2-69.4), similarly, having 
thatched roofing (OR:2.2, 95% CI:1.1- 4.4) was also associated with higher odds of 
developing Typhoid Fever. Using only water when washing hands had lower odds of 
developing Typhoid Fever (OR: 0.92, 95% CI: 0.42-2.0). Not having a health facility nearby 
is associated to having higher odds of developing Typhoid Fever (OR: 3.4, 95% CI: 1.6-7.2).  
Interpretation of the findings will be explained in detail in Chapter 5 where the conclusion 





CHAPTER FIVE: DISCUSSION  
5.1. Introduction 
The purpose of this study was to identify and describe the key risk factors and their direct and 
indirect link to the development of Typhoid fever in Hurungwe district, Zimbabwe:2016-2018. 
The study assessed environmental, socio-demographic, cultural and healthcare related factors 
and their association toward the development of Typhoid Fever in Hurungwe district.  
This study was conducted in Hurungwe District at two of its hospitals. One being Karoi district 
hospital and another being Chidamoyo mission hospital. Hurungwe district is not immune to 
various disease outbreaks. The past 15 years have seen several disease outbreaks including 
Cholera, Malaria, Rabies and Typhoid Fever. Whilst some studies on Typhoid Fever have been 
conducted in Zimbabwe, particularly in the nation’s capital of Harare, very few studies have 
been conducted with a focus on Hurungwe district. In this study, the sample size was 398 and 
9.5% of these were cases. 
Data was were analyzed using the Statistical Package for the Social Sciences (SPSS) version 
26 and the findings are reported giving the the frequency distribution, crudes odds ratio and 
95% CI of the factors and their covariates. These factors were grouped with covariates: (a.) 
sociodemographic factors (age, sex, education, employment status and number of people in 
household), (b.) cultural factors(belief in modern medicine, belief in traditional medicine, and 
treatment preference when ill), (c.) environmental factors (type of ablution facilities at home, 
safe water availability at home, source of drinking water, disposal of waste, roofing type, 
handwashing facilities at home, handwashing after toilet use, handwashing before handling 
food, use of soap, ash or just water for hand washing, and open defaecation practice), (d.) 
healthcare related factors (healthcare facility nearby, distance in KM of health facility, clean 
health facility, availability of doctors/nurses at healthcare facility, availability of safe water of 
health facility and infection control practice by doctors/nurses), (e.) Knowledge about Typhoid 
Fever (knowledge of Typhoid fever, year of diagnosis and treatment of Typhoid fever, causes 
of Typhoid fever and spreading of Typhoid Fever). Below is the interpretation of the findings. 
5.2. Interpretation of findings 
Typhoid fever is a potentially fatal illness and Zimbabwe has been prone to seasonal outbreaks 
of Typhoid Fever due to the inconsistent water supply, frequent burst sewages, poor hygiene 
and carriers who continue to spread it to others(people who have recovered from Typhoid fever 
but carry the bacteria). There are various factors identified for this study that may or may not 
have an association with the development of Typhoid Fever in Hurungwe District. 
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5.2.1. Sociodemographic factors 
In assessing the association of sociodemographic factors and the risk of developing Typhoid 
Fever, most to the participants were female (77.1%) with 7.1% of them being cases, however,  
males were more likely to develop typhoid fever as compared to women (OR: 2.4; 1.2-4.8). 
These results are consistent with that of existing literature. For example, Khan (2012) 
reported similar findings on the frequency of Typhoid Fever occurrence in males more than 
in females and the prominence of males’ risk to developing complications of Typhoid Fever.  
In terms of age, those aged between 40 and 63 were more likely to develop Typhoid Fever 
than those aged between 18-39. There was no association between education and developing 
Typhoid fever. This finding is consistent with Ram et al (2007) study where they also 
observed that there was no statistical significance association between level of education and 
the risk of developing Typhoid Fever. Participants with a larger number of people living in 
the same household had a higher number of cases (9.5%) than in those with 1-2 people in the 
household. A study by Sur et al (2007) indicated that residents for a bigger household size 
where at increased risk of developing Typhoid Fever. 
5.2.2. Cultural factors 
In assessing the association of the cultural factors and the risk of developing Typhoid Fever, 
majority of the participants (98.7%) believed in modern medicine and they constituted all the 
cases (9.7%). A small number of participants believed in traditional healers (8.3%). Majority 
preferred to receive treatment at a Hospital (97.5%). The results of a study by Panzner et al 
(2016) on the utilization of healthcare in Africa also noted how majority of the participants 
preferred to be treated at healthcare facilities over self-medicating at home or seeking 
treatment from traditional healers.  
5.2.3. Environmental factors 
In assessing the association of environmental factors and the risk of developing Typhoid 
Fever, majority of the participants had safe water available at home (52.3%) with majority of 
the source of their drinking water was Tap (piped) water (33.2%).  Participants with other 
sources of drinking water (OR 9.0; 1.2-69.4) were more likely to develop Typhoid Fever. 
Similar findings in the study by Ram et al (2007) indicated that participants who drink from 
unknown sources of water where at higher risk of Typhoid Fever due to the potential of 
contamination (Ram et al, 2007). 
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Pit latrines and Ventilated Pit latrines- a modified type of pit latrine- were the types of 
ablution facilities used by majority of the participant and majority of the cases. Studies by 
Kunuthia et al, (2011), Eda and Bekele (2019), discussed pit latrines being the ones that the 
majority in their study participants used and highlighted the the lack of cleanliness that was 
observed in the pit latrines. There was a heavy presence of flies that are known to transfer  
faecal matter to food. (WHO, n.d.) 
Homes with thatched roofs in Hurungwe district are majorly the mud houses in the rural area. 
In this study participants living thatched roofs were more likely to have typhoid than 
participants living in houses with other types of roofing. In the study by Gasem et al (2001), 
homes without piped tap water, closed sewer systems typical of the thatched houses in rural 
Hurungwe where at higher risk of developing typhoid fever. The Majority of the participants 
had hand washing facilities at home (64.8%) and participants who always washed their hands 
after toilet use (66.1%) and always before handling food (81.2%). However, those who used 
only water when washing hands were less likely to get typhoid fever. Similar lack of 
association between hand hygiene practises and the risk of developing typhoid fever was also 
noted in the study by Hosoglu et al (2006). 
5.2.4. Healthcare related factors 
In examining Health-care related factors and the risk in developing Typhoid fever, majority 
of the participants had a health care facility nearby (86.2%). The remaining participants 
without a nearby health facility, were more likely to have typhoid. Health seeking behaviour 
improves when people live near or within a short distance from a health-care facility (Panzner 
et al, 2016). 
5.2.5. Knowledge of Typhoid fever 
Assessing the participants’ knowledge of Typhoid Fever and the association of developing 
Typhoid Fever, majority of the participants had knowledge of Typhoid Fever (63.3%) and 
(63.1%) knew the causes of Typhoid fever and majority also knew how Typhoid Fever 








The study posed a few limitations. The first limitation of this study was the sample size 
(n=398), Hurungwe is a large district with a population estimated at 329 197 according to the 
2012 population census (Zimstat, 2012) and it may not be a full representation of population 
and the risk factors for Typhoid Fever. Furthermore, only 2 of the 34 health facilities were 
sampled. 
The second limitation was the technical terminology, while the questionnaire had been 
translated into to the vernacular language, some terminology remained difficult for some of 
the participants. This required further explanation of some the terminology to the participants. 
The third limitation of the study was the questionnaire, the number of questions asked had to 
be limited and the potential to ask more and acquire more information. However, the 
questions asked were sufficient to answer the research questions. 
5.4. Strengths of the study 
The strengths of this research study were that the study design was a case control study, it was 
less time consuming and less costly in comparison to other methods. It is also did not require 
any follow up of the participants. The method of data collection was a questionnaire which was 
an affordable and simple method of data collection. The questionnaire also provided fast 
results, allowing for maintenance of anonymity of the respondents and it allowed for easy 
organization of data for the process of data analysis. It was also able to indicate association 
between socio-demographics, healthcare related, and environmental factors and the 
development of typhoid fever which enabled actionable, content-specific recommendations 
 
5.5. Public health implications 
Typhoid Fever has been occurring all over the world for many centuries, at times causing 
preventable mortality. Hurungwe District has, experienced typhoid fever outbreaks in the past 
5 years. Whilst studies have been conducted in the past showing various causes linked to 
development of typhoid fever, and prevention measures put in place, the fact that outbreaks 
continue to occur remain a Public health concern. 
 
This study was aimed to determine the risk factors for typhoid fever. It investigated the 
possibility of a relationship with the environmental factors as well as cultural, socio-
demographic and health-care related factors. The results of this study indicated the presence of 
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strong associations between sociodemographic, environmental factors and health-care related 
factors. The confirmation of these links highlighted the necessary areas to focus on to prevent 
the development and spread of typhoid fever.  Information from this study may help in 
understanding the improvement of the management of typhoid fever, particularly through the 
social behavioural change messages and prevention measures. 
 
The findings showed that participants were knowledgeable about the risk factors and the cause 
of typhoid fever, which is a plus for programs that seek to raise awareness. Therefore, more 
emphasis needs to be directed towards acting on this knowledge through behaviour that prevent 
the disease.  Community members should be encouraged to practice good hygiene and sanitary 
practices, use of safe clean water for drinking, cooking and good sanitation facilities. 
Hurungwe District is a district that is often prioritised by the MOHCC and Non-governmental 
organisations (NGOs) for pilot programs due to its proximity to the capital city, the population 
dynamics, and an easy to work with community. Therefore, MoHCC may use these findings to 
pilot integrated programs tailored to the needs of the people of Hurungwe District as well as 
support the building of facilities for clean water and sanitation. If they work, then they can 
scale them up into national level interventions and address the problems in similar districts.  
 
5.6. Conclusion 
In conclusion, the study revealed that the are some risk factors associated to acquiring 
typhoid fever. The risk factors included being male, other/unknown sources of water, 
thatched roof, and not having nearby health facility. While knowledge of these risk factors 
may assist in formulating interventions that will help to reduce or prevent the occurrence of 
typhoid fever, Hurungwe District is large in both land size and population and there is need 
for more studies to explore possible additional risk factors that the current study did not. A 
study of a bigger scale conducted in different parts of the district e.g. the border towns of 
Chirundu and in the rural areas may produce different results and contribute greatly to the 








1. Strengthening of male involvement and their health seeking behaviour. 
2. Health education that is well messaged informing people on typhoid fever, signs and 
symptoms and the appropriate methods of prevention including hand hygiene and 
drinking and using cleans safe water when preparing food. 
3. Frequent water testing from various water sources and potential water sources (e.g. 
Rivers, wells, boreholes, and tap water. 
4. More health facilities to reduce distances and improve access. 
5. Studies to access using direct observation of various hygiene behaviours of future 
study participants. And also study the factors as they relate to people below the age of 
18 years.  
6. Community awareness campaigns. 
7. Social Behavioural change and communication programs. 
8. Improvement of WASH services in the district. This could include reparations of 

















Akullian, A., Ng'eno, E., Matheson, A. I., Cosmas, L., Macharia, D., Fields, B., Bigogo, G., 
Mugoh, M., John-Stewart, G., Walson, J. L., Wakefield, J., and Montgomery, J. M. (2015). 
‘Environmental Transmission of Typhoid Fever in an Urban Slum.’ PLoS neglected tropical 
diseases, 9(12),e0004212.[Online]Available at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4669139/  
Amicizia, D., Micale, R. T., Pennati, B. M., Zangrillo, F., Iovine, M., Lecini, E., Marchini, F., 
Lai, P. L., & Panatto, D. (2019). ‘Burden of typhoid fever and cholera: similarities and 
differences. Prevention strategies for European travelers to endemic/epidemic areas.’ Journal 
of preventive medicine and hygiene, 60(4), E271–E285. [Online] Available at: 
https://doi.org/10.15167/2421-4248/jpmh2019.60.4.1333  
Amnesty International. (2018). Zimbabwe: Cholera Outbreak highlights failure to invest in 
infrastructure and health system [Online] Available at: 
https://www.amnesty.org/en/latest/news/2018/09/zimbabwe-cholera-outbreak-highlights-
failure-to-invest-in-infrastructure-and-health-system/ 
Centre of Disease Prevention and Control-CDC. (2017). Notes from the Field: Typhoid Fever 
Outbreak — Harare, Zimbabwe, October 2016–March 2017 [Online] Available at: 
https://www.cdc.gov/mmwr/volumes/67/wr/mm6711a7.htm 
Chimusoro A., Maphosa S., Manangazira P., Phiri I., Nhende T., Danda S., Tapfumanei O., 
Midzi S.M., and Nabyonga-Orem J. (2018). ‘Responding to Cholera Outbreaks in Zimbabwe: 
Building Resilience over Time, Current Issues in Global Health.’IntechOpen, DOI: 
10.5772/intechopen.79794. Available from: https://www.intechopen.com/books/current-
issues-in-global-health/responding-to-cholera-outbreaks-in-zimbabwe-building-resilience-
over-time.  
Crump, J.A. (2019). ‘Progress in Typhoid Fever Epidemiology.’ Clinical Infectious Diseases, 
Volume 68, Issue Supplement_1, Pp. S4–S9, https://doi.org/10.1093/cid/ciy846 
Davis, W. W., Chonzi, P., Masunda, K., Shields, L. M., Mukeredzi, I., Manangazira, P., 
Govore, E., Aubert, R. D., Martin, H., Gonese, E., Ochieng, J. B., Juma, B., Ali, H., Allen, K., 
Barr, B., Mintz, E., & Appiah, G. D. (2018). Notes from the Field: Typhoid Fever Outbreak - 
Harare, Zimbabwe, October 2016-March 2017. MMWR. Morbidity and mortality weekly 
report, 67(11), 342–343. https://doi.org/10.15585/mmwr.mm6711a7 
37 
 
Dewan A. M., Corner R., Hashizume M., & Ongee E.T. (2013). ‘Typhoid Fever and its 
association with environmental factors in the Dhaka Metropolitan Area of Bangladesh: a spatial 
and time-series approach.’ PLoS neglected tropical diseases, 7(1), e1998. 
https://doi.org/10.1371/journal.pntd.0001998 
Eba K., Bekele D. (2019) ‘Prevalence of Typhoid Fever and its Risk Factors in Lalo Assabi 
District, West Wollega, Oromiya.’ Ethiopia. J Bacteriol Parasitol. 10:365. DOI: 
10.35248/2155-9597.19.10.365. Available from: https://www.longdom.org/open-
access/prevalence-of-typhoid-fever-and-its-risk-factors-in-lalo-assabi-district-west-wollega-
oromiya-ethiopia.pdf 
Essa F., Hussain S.Z.M., Batool D., Usman A., Khalid U., Yaqoob U., Shahzad H., (2019) 
‘Study of Socio-Demographic Factors affecting the Prevalence of Typhoid.’Ann Med Health 
Sci Res. Vol.9. pp.469-471. Available at: https://www.amhsr.org/articles/study-of-
sociodemographic-factors-affecting-the-prevalence-of-typhoid-5089.html Figure 1. Gaffey 
M., Campisi S., Als D., Velummailum R., Zareef F., Arora P.,  Radhakrishnan A., Bhutta Z., 
(2018). ‘Global Trends in Typhoidal Salmonellosis: A Systematic Review.’ The American 




Gasem M.H., Dolmans, W.M.V., Keuter, M..M.. and Djokomoeljanto, R..R.. (2001), Poor 
food hygiene and housing as risk factors for typhoid fever in Semarang, Indonesia. Tropical 
Medicine & International Health, 6: 484-490. doi:10.1046/j.1365-3156.2001.00734.x 
Herald Zimbabwe (2017) Scare of Typhoid on religion [Online] Available at: 
https://www.herald.co.zw/scare-of-typhoid-on-religion/ 
Hosoglu, Salih & Celen, Mustafa & Geyik, Mehmet & Akalın, Serife & Ayaz, Celal & 
Acemoglu, Hamit & Loeb, Mark. (2006). Risk factors for typhoid fever among adult patients 
in Diyarbakir, Turkey. Epidemiology and infection. 134. 612-6. 10.1017/S0950268805005583. 
Kaljee, L.M., Pach, A., Garrett, D., Bajracharya, D., Karki, K., &Khan, I. (2018). ‘Social and 
Economic burden Associated With Typhoid Fever in Kathmandu and Surrounding Areas: A 




Keusch GT, Fontaine O, Bhargava A, Bhutta Z.A., Boschi-Pinto C., Chow J., Gotuzzo E., 
Laxminarayan R., Shahid-Salles S., Rivera J., (2006) Disease Control Priorities in Developing 
Countries. 2nd edition. Chapter 19: Diarrheal Diseases. Washington (DC): The International 
Bank for Reconstruction and Development / The World Bank; 2006. [Online] Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK11764/  
Khan M. (2012). A plausible explanation for male dominance in typhoid ileal perforation. 
Clinical and experimental gastroenterology, 5, 213–217. 
https://doi.org/10.2147/CEG.S36569 
Kim, J. H., Im, J., Parajulee, P., Holm, M., Cruz Espinoza, L. M., Poudyal, N., Mogeni, O. 
D., & Marks, F. (2019). A Systematic Review of Typhoid Fever Occurrence in Africa. 
Clinical infectious diseases: an official publication of the Infectious Diseases Society of 
America, 69(Suppl 6), S492–S498. https://doi.org/10.1093/cid/ciz525 
Kinuthia, Geoffrey & Gicheru, Michael & Ngure, Peter & Kabiru, Ephantus. (2011). Lifestyles 
and Practices that Enhance Malaria and Typhoid Fever in Njoro District, Kenya. Journal of 
community health. 37. 224-33. 10.1007/s10900-011-9440-0. 
Lee A., (2017) Reccurring Typhoid Nightmare in Zimbabwe. [Online]. Available at: 
https://www.coalitionagainsttyphoid.org/recurring-typhoid-nightmare-in-zimbabwe/ 
Lee, J-S., Mogasale V., Mogasale V., & Lee K., (2016). ‘Geographical distribution of 
typhoid risk factors in low and middle income countries.’ BMC Infectious Diseases. 16. 
https://doi.org/10.1186/s12879-016-2074-1. 
National Research Council (US); Institute of Medicine (US) (2013) U.S. Health in 
International Perspective: Shorter Lives, Poorer Health. Washington (DC): National 
Academies Press (US); Chapter 7: Physical and Social Environmental Factors. 
[Online] Available from: https://www.ncbi.nlm.nih.gov/books/NBK154491 
Newman T, Medical News Today (2017) What you need to know about Typhoid. [Online] 
Available at: https://www.medicalnewstoday.com/articles/156859.php  





N’cho HS, Masunda KP, Mukeredzi I, Manangazira P., Govore E., Duri C., Aubert R.D., 
Martin H., Gonese E., Vere M., Tippett-Barr B.A., Balachandra S., Styrsko J., Davis W.W., 
Appiah G.D., Mintz E. (2019). ‘Notes from the Field: Typhoid Fever Outbreak — Harare, 
Zimbabwe, October 2017–February 2018.’ MMWR:Morbidity Mortality Weekly Report, 
volume 68, pp.44–45. Available at: http://dx.doi.org/10.15585/mmwr.mm6802a5 
NHS inform (2020). Diarrhoea. [Online] Available at: https://www.nhsinform.scot/illnesses-
and-conditions/stomach-liver-and-gastrointestinal-tract/diarrhoea 
Nsabimana J, Mureithi C and Habtu M (2017) Factors Contributing to Diarrheal Diseases 
among Children Less than Five Years in Nyarugenge District, Rwanda. J Trop Dis 5: 238. 
doi:10.4172/2329-891X.1000238 [Online] Available at: https://www.omicsonline.org/open-
access/factors-contributing-to-diarrheal-diseases-among-children-less-than-fiveyears-in-
nyarugenge-district-rwanda-2329-891X-1000238.php?aid=90998 
Panzner, U., Pak, G. D., Aaby, P., Adu-Sarkodie, Y., Ali, M., Aseffa, A., Marks, F. (2016). 
‘Utilization of Healthcare in the Typhoid Fever Surveillance in Africa Program.’ Clinical 
infectious diseases: an official publication of the Infectious Diseases Society of America, 62 
Suppl 1(Suppl 1), S56–S68. https://doi.org/10.1093/cid/civ891 
Polonsky, J., Martínez-Pino, I., Nackers, F., Chonzi, P., Manangazira, P., Van Herp, M., Maes, 
P., Porten, K., Luquero, F. (2014). ‘Descriptive Epidemiology of Typhoid Fever during an 
Epidemic in Harare, Zimbabwe, 2012.’ PLoS ONE. Vol.9. Available at: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0114702#s1 
Ram, P., Naheed, A., Brooks, W., Hossain, M., Mintz, E., Breiman, R., & Luby, S. (2007). 
Risk factors for typhoid fever in a slum in Dhaka, Bangladesh. Epidemiology and Infection, 
135(3), 458-465. doi:10.1017/S0950268806007114 
Rosenberg, J. (2015). “Typhoid Mary: The Sad Story of a Women Responsible for Several 
Typhoid Outbreaks”. Available 
at: http://history1900s.about.com/od/1900s/a/typhoidmary.htm (Accessed May 20, 2020) 
Slayton, R. B., Date, K. A., and Mintz, E. D. (2013). ‘Vaccination for typhoid fever in sub-




Sur D., Ali M., von Seidlein L., Manna B., Deen JL., Acosta CJ., Clemens JD., Bhattacharya 
SK.,(2007) ‘Comparisons of predictors for typhoid and paratyphoid fever in Kolkata, India.’ 
BMC Public Health 7, 289 Available at: https://doi.org/10.1186/1471-2458-7-289 
United Nations Children’s Fund-UNICEF (2011). Apostolic Religion, Health and Utilization 
of Maternal and Child Health Services in Zimbabwe. [Online] Available at: 
https://www.unicef.org/zimbabwe/sites/unicef.org.zimbabwe/files/2019-
02/Apostolic%20Study%20Report-%20religion%20and%20MNCH%20outcomes.pdf 
WebMD (n.d.) Typhoid Fever. [Online] Available at: https://www.webmd.com/a-to-z-
guides/typhoid-fever  
World Health Organization (n.d) Typhoid Fever [Online] Available at: 
https://www.who.int/ith/diseases/typhoidfever/en/ (Accessed  11 May, 2020) 
World Health Organization- WHO (2017) Diarrhoeal Diseases. [Online] Available at: 
http://www.who.int/news-room/fact-sheets/detail/diarrhoeal-disease 
World Health Organization-WHO (2017) Diarrhoeal Diseases. [Online] Available at: 
http://www.who.int/news-room/fact-sheets/detail/diarrhoeal-disease 
World Health Organization (2018) Typhoid. [Online] Available at: 
http://www.who.int/immunization/diseases/typhoid/en/ 
World Health Organization (2018) Number of reported cholera cases. [Online] Available at: 
http://www.who.int/gho/epidemic_diseases/cholera/cases_text/en/   
Zimbabwe National Statistics Agency-ZimStat (2012) Census 2012: Mashonaland West 










Appendix 1: The Questionnaire 
Questionnaire 
MCRZ/B/1856 
My Name is Dr. Annamore Mutisi, I am a medical doctor by profession, and I am currently 
studying for my Master of Public Health with the University of Johannesburg. This is a 
Questionnaire for my research topic on risk factors of typhoid fever in Hurungwe district, 
Zimbabwe: 2016-2018.  The answers to this questionnaire will be private and confidential and 
will only be used for the purpose of this research with your consent. Please circle your answer 
and write your answer for the questions with blank spaces. 
Section A: Socio-Demographic Factors 
Please circle the appropriate answer. 
1. Age: ___________________ 
 
2. Date of birth: ____________________ 
 
3. Sex    
Male                   1                      
Female      2 
   
4. Highest level of Education  
   No education           1           
   Primary                   2 
   Secondary         3              
   Tertiary      4 
5. Employment   
Employed                1  
Unemployed     2 
 
6. Number of people in the household ___________ 
SECTION B: CULTURAL FACTORS  
7. Do you believe in Modern medicine (Modern medicine is medicine that includes 
doctor/ nurses, hospitals, clinics etc. and it involves more modern and effective 
methods of treatment)?       
Yes                                               1 




8.  Do you believe in Traditional Healers?      
Yes                                              1 
No                                             2 
 
9.  When ill, were do you prefer to be treated?  
Clinic/ Hospital                                1                  
 Church                                             2                          
Traditional healer                           3  
 
Section C: Environmental Factors  
10. Which type of Ablution facilities do you have at home? 
Pit Latrine                                            1 
 Flush                                                    2   
 Ventilated improved Pit latrine       3                              
No Ablution facilities                          4 
Other: ___________________________        5 
11. Is safe water available at your home? 
 
Available                           1 
Sometimes Available                                 2 
Unavailable                      3 
 
12. What is your source of drinking water? 
Protected Well               1 
Unprotected well                   2 
Borehole                                  3 
Tap (Piped water)                 4                      
 River/stream/ pond                5 
Other: ___________________________         6 
 
13. How do you dispose of your waste? 
Council Refuse collection                     1 
Refuse Pit                                                2              
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Open field                                                3  
Burning                                                     4 
Other:________________________               5 
14. What type of Roofing does your house have? 
Thatched                                                 1 
Corrugated Iron                                      2 
Other:___________________________         3 
15. Do you have hand washing facilities at home? 
Yes                                1                                                    
No                                 2 
16. Do you wash your hands each time you use the toilet? 
Always                          1                         
Sometimes                                           2 
Never                                                   3 
17. Do you wash your hands before you handle food? 
Always                          1                         
Sometimes                                           2 
Never                                                   3 
 
18. Do you use soap, ash or only water when you wash your hands? 
Soap                                   1                          
Ash                                      2 
Only Water                         3 
 
19. Do you practice open defaecation?  
Always                          1                         
Sometimes                                           2 
Never                                                   3 
 
Section D: Knowledge about Typhoid Fever  
      20.  Do you know what Typhoid Fever is?  
Yes                                 1                        
No                                 2 
 
21.  Have you ever been diagnosed and treated for Typhoid Fever from 2016 to 2018? 
 Yes                                             1           
 No                                  2 
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      23. Do you know what causes typhoid fever? 
 Yes                                 1           
 No                                 2 
24. Do you know how typhoid fever spreads from one person to another? 
 Yes                                 1           
 No                                  2 
Section E: Health Care Factors  
25. Do you have a health care facility near your village, if yes please write the distance 
in kilometres from your home? 
          Yes                                        1           
           No                                          2 
       Distance from home: ___________KM     
26. Do you consider your health facility clean? 
 Yes                                   1           
 No                                  2 
27. Are there doctors/nurses available at your health facility? 
 Yes                                 1           
 No                                  2 
28. Is there clean, safe water available at your health facility? 
 Yes                                 1           
 No                                 2 
29. Do the nurses/doctors practise infection control (wear gloves, masks, aprons, use 
clean unused needles, etc.) when conducting procedures on you? 
 Yes                                 1           
 No                                 2 
                       











DEPARTMENT OF HEALTH SCIENCES 
RESEARCH STUDY INFORMATION LETTER 
27 January 2020 
Good Day 
My name is Dr. Annamore Mutisi Dr. Annamore Mutisi I WOULD LIKE TO INVITE 
YOU TO PARTICIPATE in a research study on RISK FACTORS FOR TYPHOID FEVER 
IN HURUNGWE DISTRICT, ZIMBABWE: 2016-2018    RISK FACTORS FOR TYPHOID 
FEVER IN HURUNGWE DISTRICT, ZIMBABWE: 2016-2018     
Before you decide on whether to participate, I would like to explain to you why the research 
is being done and what it will involve for you. I will go through the information letter with 
you and answer any questions you have. This should take about 10 to 20 minutes. The 
study is part of a research project being completed as a requirement for a Masters’Masters’ 
Degree in Public HealthPublic Health through the University of Johannesburg. 
 
THE PURPOSE OF THIS STUDY is to examine environmental, cultural, healthcare 
related and sociodemographic factors and their association with possible risks to acquiring 
typhoid fever, examine environmental, cultural, healthcare related and sociodemographic 
factors and their association with possible risks to acquiring typhoid fever. 
Below, I have compiled a set of questions and answers that I believe will assist you in 
understanding the relevant details of participation in this research study. Please read through 





DO I HAVE TO TAKE PART? No, you don’t have to. It is up to you to decide to 
participate in the study. I will describe the study and go through this information sheet. If you 
agree to take part, I will then ask you to sign a consent form.  
 
WHAT EXACTLY WILL I BE EXPECTED TO DO IF I AGREE TO 
PARTICIPATE? If you agree to participate, you will be expected to read and answer each 
question accordingly. If you agree to participate, you will be expected to read and answer 
each question accordingly. 
WHAT WILL YOUR RESPONSIBILITIES BE, AS THE RESEARCHER? My 
responsibilities will be to assist you through the process of filling in the questionnaire 
and answer any questions you may have about the questionnaire 
APPROXIMATELY HOW LONG WILL MY PARTICIPATION TAKE? Your 
participation will take approximately 10-20 minutes. 
WILL MY MEDICAL HISTORY BE USED FOR THE STUDY? With your consent and 
permission from the Ministry of Health and Child Care Zimbabwe, your previous medical 
records will be utilized for the study and confidentiality and anonymity will be maintained. 
Your information will not be shared with unauthorized personnel. 
WHAT WILL HAPPEN IF I WANT TO WITHDRAW FROM THE STUDY? If you 
decide to participate, you are free to withdraw your consent at any time without giving a 
reason and without any consequences. If you wish to withdraw your consent, you should 
inform me as soon as possible. 
IF I CHOOSE TO PARTICIPATE, WILL THERE BE ANY EXPENSES FOR ME, 
OR PAYMENT DUE TO ME? You will not be paid for participating and there will not be 
any expenses for you to bear. 
IF I CHOOSE TO PARTICIPATE, WHAT ARE THE RISKS INVOLVED? No, there 
are no risks involved if you choose to participate. No, there are no risks involved if you 
choose to participate. 
WILL MY PARTICIPATION IN THIS STUDY BE KEPT CONFIDENTIAL? All 
reasonable efforts will be made to keep your personal information confidential and respect 
your right to privacy. This includes replacing your identifying personal information with a 
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number that only I or my research supervisor will know. You will not be identified in any 
research reports that are published. Under some circumstances, such as when required to do 
so by a court of law, I may have to disclose your personal information. In addition, it may 
happen that your information will need to be reviewed by another organisation for quality 
assurance purposes. I will tell you about this if it happens. 
WHAT WILL HAPPEN TO THE RESULTS OF THE RESEARCH STUDY? The 
results will be written into a research report that will be assessed. In some cases, results may 
also be published in a scientific journal. In either case, you will not be identifiable in any 
documents, reports or publications. You will be given access to the results of this if you 
would like to see them, by contacting me.  
WHO IS ORGANISING AND FUNDING THIS RESEARCH STUDY?  The study is 
being organised by me, under the guidance of my research supervisor at the Department of 
Health Sciences at the University of Johannesburg. This study has not yet received any 
funding. 
WHO HAS REVIEWED AND APPROVED THIS STUDY? Before this study was 
allowed to start, it was reviewed in order to protect your interests. This review was done first 
by the Department of Health Sciences Health Sciences, and then secondly by the Faculty of 
Health Sciences Research Ethics Committee at the University of Johannesburg. In both cases, 
the study was approved. 
WHAT IF THERE IS A PROBLEM? If you have any concerns or complaints about this 
research study, its procedures or risks and benefits, you should ask me. You should contact 
me at any time if you feel you have any concerns about being a part of this study. My contact 
details are:  
Dr. Annamore Mutisi  
+263778245745 
mutisia16@gmail.com  
You may also contact my research supervisor: 





If you feel that any questions or complaints regarding your participation in this study have 
not been dealt with adequately, you may contact the Chairperson of the Faculty of Health 
Sciences Research Ethics Committee at the University of Johannesburg: 
 
Prof. Christopher Stein 
Tel: 011 559-6564 
Email: cstein@uj.ac.za  
 
FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to have 
more specific information about this research project information, have any questions, 
concerns or complaints about this research study, its procedures, risks and benefits, you 
















Appendix 3: Research Consent Form 
 
DEPARTMENT OF HEALTH SERVICES 
RESEARCH CONSENT FORM 
RISK FACTORS FOR TYPHOID FEVER IN HURUNGWE DISTRICT, 
ZIMBABWE: 2016- 2018RISK FACTORS FOR TYPHOID FEVER IN HURUNGWE 
DISTRICT, ZIMBABWE: 2016- 2018 
Please initial each box below: 
 
             I confirm that I have read and understand the information letter dated 27 January 
202027 January 2020 for the above study. I have had the opportunity to consider the 
information, ask questions and have had these answered satisfactorily. 
 
                    I understand that my participation is voluntary and that I am free to withdraw 
from this study at any time without giving any reason and without any consequences to me. 
 
      I agree to take part in the above study. 
 
      I give the researcher permission to use data of my past medical records from 2016 
to 2018 from the Ministry of Health and Child Care for the purposes of this study only. 
_______________________       ___________________________________  ________ 
Name of Participant        Signature of Participant                          Date 
_Dr. Annamore Mutisi      __________________________                27/01/2020 
Name of Researcher/Assistant Signature of Researcher/Assistant  Date 
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Appendix 4: Study Timelines 
The study expected to complete in August of 2020, and the work plan is depicted in the table 
below. 

















     
Carry out data 
collection 
     
Preparation of 
data and data 
analysis 
     
Write 
recommendation 
and write draft 
report. 
























Appendix 5: Budget for study 
The study budget cost was US $ 1 838, as depicted below, and was self-funded. 
Table 7: Budget for study 




Total cost Notes 
Travel     






1.20$/ litre 120$ (USD) Current 






in and around 
Chidamoyo 
14 days 35$/ a day 490$ (USD) District per 
diem rates 
Stationary     
Bond paper 
rims 
15 5$/rim 75$ (USD) At local 
stationary 
shop 





2 38$ 76$(USD) At local 
stationary 
shop 
Ink refil 4 3$ 12$ (USD)  
Human 
resources 
    
Assistant 2 35$/ a day 980$ (USD) Per diem for 
assistant. 
Miscellanous     
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